


Penn State's MorningStar House

- -

MorningStar at the National Mall MorningStar at the Sustainability Experience Center

First Solar Decathlon House is settled into Sustainability Sustainability Institute asks 2022
Build Challenge Experience Center Design Team to retrofit the house

2002 2009 2022

#

2007 2009 - 2022

MorningStar designed by Penn State's Solar PV Panels recalled, outdated mechanical
Decathlon Team for 2007 Build Challenge and energy systems




Sta keho\ders

Solar Decathlon

2022 PSU 2007 PSU

Team Team
Penn State Sustainability
Community Institute

Site visit of the house with the Sustainability Institute

Stakeholders involved with the MorningStar House

What is your favorite part of the Morningstar House? What is your least favorite part of the Morningstar House?
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Feedback from the Sustainability Institute



Interview with 2007
Q Leader

Oct. 18th

Feedback session with the original team leaders for the MorningStar House in the 2007 Build Challenge
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Meeting with
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Jacob Andrew Spinelli
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Presentation to

QSustainabiIity Institute
Feb. 16th

Presentation to
QSustainabiIity Institute
" April 13th

Nov. 1st

Interview with 2007

Leader

Nov. 15th

Leader

Interview with 2007

Feb. Sth
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Presentation to 2007

March 30th

Leaders

Presentation to 2007

Spring Semester



Honoring History and Legacy

Ret rOfIt Staying on the Cutting Edge of
CO nce ptS Technology

Settling into Existing Site

Site and Building Performance

Design _
Goals




Why Retrofit?

* A retrofit
has 89% less
global warming
potential of a new
construction for
the same purpose

Teaching Teaching
sustainable sustainable

principles principles

Embodied Impact, Stages A-D (kg CO2 eq)

100,000

75,000

£0,000

25,000

New Construction of
existing building using
same materials

Existing Building if built
with low embodied
carbon materials

Retrofit of existing
building
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Envelope — Air Sealing

Engineering
Durability & Resilience
Performance
Comfort &
Environmental Quality
Energy Performance
Presentation

Roof perimeter

Addition of caulk and spray
foam to create an air-tight seal




Envelope — Windows/Doors

Architecture
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Durability & Resilience

Integrated
Performance

Clear Glass
Argon Gas Fill
Climaguard Low E Glass

Argon Gas Fill
Climaguard Low E Glass

Presentation

Comfort &
Environmental Quality
Energy Performance

77%

2%

<0.5% <0.5%
— - —
Composite ~ Wood Fiberglass Hollow Vinyl

Moisture Absorption by Weight



Mechanical
Upgrades
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Architecture
Integrated
Performance
Presentation

Comfort &
Environmental Quality
Energy Performance

g o 10" dieter
Rheem ProTerra |

- 3.75EF
« 40 Gallon Capacity

Zehnder ComfoAir 5650
« 324 CFM

« 95% efficiency

« 10-350W Power
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Energy Demand

Site EUI: 22.03 reduced to 13.95
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Energy Production
and Storage
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Energy Performance
Presentation

Solar Production (kWh) Corresponding Value ($)

Month Month
Jan 789 Jan
Feb Feb
Mar i Y Mar
Apr 1,253 Apr
\ May 1,427 May
47 kKWh battery
Jun 1,400 Jun
Jul 1,513 Jul
Aug 1,400 Aug
Sep 1,238 Sep
Oct Oct
| Nov _ 749 Nov
Dec 620 Dec

3 MWHh increased to 13.4MWh

2.5 kW increased to 11 kW total estimated annual production with
solar just over 7 MWh energy demand
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Energy Production
and Demand

Engineering
Presentation
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Energy Generation vs Demand - January
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Market Analysis

Tier 1:

Air sealing

Insulation

ERV

Solar Panels

Battery

Windows & Doors
Handicap-Accessible Sidewalk
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Architecture

Material Costs

Windows

Market Analysis

Durability & Resilience

6.2%
Sealing Foundation

11%
HPWH

0.9%
ERV

2.9%
Battery

11.5%

Solar Panels

7.5%

Concrete Sidewalk c...

4.0%

Total Cost of Retrofit: $170,640

Presentation

Plants (Sf)

64.3%



Architecture Updates
Exterior

Informational Sign to
Welcome/Educate
Visitors

Wood Panel Canopy for
Shelter, Occupant
Comfort, Bulk Water
Deflection

Y\ | Colored Milk Bottle Wall to Create
>~ Beautiful Environment for Visitors,
Reduce Waste from Retrofit ‘
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Architecture Updates
Interior

Fixed/Hinged Door

White Finishes | Triple Pane Glass

Reflect Light

Updated
" Appliance(s)
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Architecture -
Pathing

Intentional
direction and flow
through site

Handicap-accessible
for everyone to
enjoy

Community
connections

Architecture

Embodied
Environmental Impact

Occupant Experience

_|
MORNINGSTAR

SOLAR ,HOME
N J—
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Presentation




Architecture -
Landscaping

Architecture

Embodied
Environmental Impact

Integrated
Performance

Occupant Experience

Presentation
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SITE PLAN
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